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(57)  Heating and conditioning unit of a vehicle com-
prising:

a casing (1);

a heating exchanger (8);
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Vehicle equipped with said unit and method for in-
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Description

FIELD OF INVENTION

[0001] The present invention relates to a heating and
conditioning unit for the passenger compartment of a ve-
hicle, in particular an industrial or similar vehicle and a
vehicle equipped with such unit.

PRIOR ART

[0002] Vehicles are generally equipped with passen-
ger compartment heating and ventilation systems. They
include a fan, able to suck air from the outside or from
the inside of the vehicle, a heater, that is a heat exchang-
er, which is generally fed with the engine coolant on the
pipe side so as to transfer heat to the air to be fed to the
passenger compartment. If heating is not required, it is
possible to stop or adjust the flow rate of the fluid in the
heater, or, as it occurs more and more often, it will be
possible to adjust the air flow which comes into contact
with the exchanger and simultaneously an airflow which
is circulated inside the passenger compartment without
coming into contact with the exchanger. For example, a
usual solution involves one or more fins or deflecting baf-
fles used for distributing the airflow, fed by the fan or just
by the movement of the vehicle, between two channels,
one of which includes the exchanger whereas the other
is a bypass channel. The rejoined air currents are then
distributed to the passenger compartment through a se-
ries of channels and openings in the vehicle dashboard.
The systems may also include an evaporator for cooling
the air, if required, in other words an exchanger where
the fluid of a common refrigerating circuit is evaporated,
generally on the pipe side, thereby withdrawing heat from
the air that comes into contact with the evaporator. The
air which is then fed to the heating exchanger or to the
bypass channel generally flows through the evaporator;
this does not cause problems because it withdraws heat
only if the refrigerating circuit is operating.

[0003] Furthermore, on industrial vehicles, an addi-
tional heateris commonly used for heating the passenger
compartment, especially if the vehicle is not in motion.
Such heater can be of a different type: it is often a fuel
burner - fed with air taken from the outside or part of the
air sucked in by the fan, thus discharging the burnt gases
toward the outside - capable of transferring heat to the
air to be fed to the passenger compartment; it can also
be an air-air exchanger fed on one side with burnt gases
produced by a burner placed in another more suitable
position. According to another possible solution, it can
be an electric heater, powered with batteries or by a gen-
erator operated by an auxiliary combustion engine, or an
exchanger fed by a cooling circuit of an auxiliary motor
or by a circuit heated by the cooling air of an auxiliary
motor.

[0004] The above components are generally housed
in the central front part of the passenger compartment,

10

15

20

25

30

35

40

45

50

55

beneath the dashboard or inside of it, between the pedals
and the space used for the driver’s passenger’s feet. The
air channels are connected to passages in the dash-
board, connected to the various openings in the vehicle
(for example those used for sending air towards the feet,
windshield and half way up towards the passengers); the
dashboard also contains adjustment and deflection sys-
tems to suitably distribute the air through the openings.
The additional heater, if any, is sometimes placed in an-
other position, for example behind a seat, instead of with
the other components placed frontally in the passenger
compartment.

[0005] The installation of the components and of the
structures housing them, which include the air channels
with the above baffles or adjustment fins, is carried out
by putting at least part of the components or structures
into the passenger compartment; it will be then possible
to install the dashboard.

[0006] Thus, for this reason, the known systems may
be quite difficult to install; furthermore, there is a major
problem in terms of cost and time needed to carry out
maintenance operations inasmuch as it is necessary to
remove the dashboard as well as all single components
from the structure housing them. This is why the above
solutions are considered unsatisfactory.

SUMMARY OF THE INVENTION

[0007] The above problems have been solved, accord-
ing to the presentinvention, by a heating and conditioning
unit of a vehicle comprising:

a casing;
a heating exchanger;
a fan;

characterized in that said unit can be inserted and placed
in its operating position already assembled, entirely from
the outside through an opening located on the front side
of the vehicle.

[0008] Unit "already assembled" means that the listed
components are already positioned in the casing, thus
the unit can be fixed with known devices, for example
bolts, to the dashboard and to other parts of the vehicle;
it can also be fixed inside the passenger compartment.
[0009] Preferably, the unitisinserted through an open-
ing located on the front side of the vehicle; the opening
is normally closed with a ventilation grid. The unit is par-
ticularly suitable for vehicles (for instance vans, truck,
trucking rigs) in which the engine is positioned beneath
the passenger compartment.

[0010] A particularly interesting part of the invention is
given in the attached claims.

LIST OF FIGURES

[0011] This invention will now be described through a
detailed description of preferred but not exclusive em-
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bodiments, given only as an example, with the aid of the
enclosed figures wherein:

figure 1 shows a schematic view of a longitudinal
section of a part of a vehicle passenger compart-
ment, according to a vertical plane passing through
the centerline of the vehicle, comprising a unit ac-
cording to an embodiment of the invention;

figure 2 schematically shows a section similar to that
of figure 1 comprising a unit according to another
embodiment of the invention.

DETAILED DESCRIPTION OF AN EMBODIMENT

[0012] Figure 1 schematically represents a section of
a unit based on the present invention. Itis installed in the
operating position in the front part of the vehicle, in the
centerline.

[0013] Itis possible to single out a casing 1 containing
a fan 2, which can include an electric motor and one or
more impellers; in the case described, there is a central
motor and two side impellers lined up along an axis per-
pendicular to the axis of the drawing. The fan is used for
sucking air from the inlets with baffles 3, preferably ad-
justable, so as to allow air coming from outside the vehicle
to enter. It is possible to include other inlets (not shown),
for example placed sideways (that is perpendicularly to
the plane of the drawing) so as to suck air from the inside
of the passenger compartment, if the recirculation is re-
quired. The fan is used for sending air to a filter 4. The
filter, which can be of known type, can be placed in special
frames 5 supported by the casing 1, or be part of it; ac-
cording to an embodiment of the invention, the filter can
be pulled out or inserted in a direction perpendicular with
respect to the drawing so that it can be easily replaced,
after opening a special door in a side wall of the casing,
when the unit is not installed on the vehicle. The filter
could also be placed in another position, for example
upstream of the fan.

[0014] According to a preferred embodiment of the in-
vention, the casing includes two side walls (not shown)
located parallel to the plane of the drawing (hence per-
pendicular to the walls of the casing shown) so as to close
it laterally.

[0015] According to an embodiment of the invention,
the unitincludes an evaporator 6, which can be supported
by supports 7, which can be similar to the supports of the
filter. The evaporator, of a per se known type, can be
suitably connected to an inlet and to an outlet of the cool-
ant, for example with pipes or joints which can partly run
inside the casing thus running through it, preferably at a
point outside the passenger compartment there can be
protections and insulations for pipes and joints located
in correspondence of the running-through point.

[0016] According to a possible embodiment, at least
one side wall is provided with access doors for the intro-
duction and removal of internal components, such as the
evaporator or the exchanger.
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[0017] The casing includes the heating exchanger 8,
which is also supported by supports 9, preferably fixed
to the casing. Connections to the pipes of the fluid used
fortransferring heat can be carried out as those described
for the evaporator. Preferably, there are portions of pipes
inside the unit connecting the exchanger 8 with external
water circulation pipes as they can be connected to these
pipes by running through the casing at a point which re-
mains outside of the passenger compartment, for in-
stance at a side of the secondary channel (which will be
described later), the width of which may be smaller than
the rest of the unit.

[0018] According to a possible embodiment of the in-
vention, there is a main channel 10 for the flow of air
inside the casing, and a secondary channel 11. The sec-
ondary channel, if present, is used for housing an auxil-
iary heater 12 which can be suitably positioned, for ex-
ample supported and connected with supply lines and
external discharge lines similarly to the other compo-
nents, in the same way as in all known prior art, said
auxiliary heater can be of a different type, like the ones
listed above, and its shape and position inside the sec-
ondary channel 11 may also depend on its structure. For
example, it may be a burner in the shape of a finned pipe.
It can be connected to a combustion air intake pipe which
connects it to the outside of the unit in a suitable position,
to exhaust gas discharge pipes (again, to the outside of
the unit) and to the fuel supply pipes, fuel that may be
the same used for the vehicle engine.

[0019] The casing may also have openings through
which the components can be inserted or removed with-
out removing the side wall. The supports can be sliders,
or simple seats, which may also include spring devices
to hold the components.

[0020] The casing contains airflow conveying and dis-
tribution devices, such as a series of fins or baffles; the
opening with baffle 13, which can move between the rep-
resented position and position 13’, is used for distributing
the flow of air between the main and secondary channel,
according to a preferred embodiment, thus diverting it
completely into one or the other of the two channels. The
opening with baffle 14 is used for distributing the flow
between the exchanger 8, capable of heating the flow
running through it, or into a bypass 16 if the air does not
need to be heated; its position may be the one represent-
ed or the one indicated with 14’, hence adjusting the heat
which is transferred to the passenger compartment. The
openings with baffles15 and 18 are used for conveying
the flow of air that runs through the secondary channel
in the dashboard, or (if in positions 15’ and 18’) towards
the lower part of the passenger compartment, so that the
air can be directed to the back of the passenger com-
partment (as a matter of fact, the auxiliary heater is often
useful for heating the bunks, since itis used during stops).
[0021] The unit communicates with the dashboard 21
of the vehicle (the boundary between the dashboard and
the unitis represented by plane 19). The air that crossing
the unit through the main channel, through the exchanger
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8 or the bypass 16, and the air that flows through the
secondary channel 11 - except in the above discussed
case, when the air is conveyed through the openings 18
- runs through this plane ending up in the dashboard pas-
sages, which suitably distribute it into the passenger
compartment.

[0022] If not required, there may be not an evaporator
6, although the unit can be set up with the supports 7, in
order to install it later; likewise, there may be not a sec-
ondary channel, if there is no auxiliary heater, or if, as it
sometimes occurs, it is not part of the unit, or if it is inte-
grated in the heating exchanger 8 (for example if there
are electric resistances or a separate liquid circuit such
as an auxiliary engine cooling circuit). Figure 2 shows a
unit without the secondary channel. In this case, the cas-
ing part 1’ in figure 1 is missing; the casing is delimited
by the wall 1" which, in the previous case, was used for
separating the two channels. The unit in figure 2 is de-
signed for the addition of such channel, hence the open-
ings and baffles 13, 15 and 18 are kept although they are
inoperative and blocked in the position shown; the wall
22 can be broken in order to add the secondary channel.
There may also be a unit not set up for the secondary
channel, hence without the openings (replaced by closed
walls).

[0023] According to the present invention, the unit can
be inserted through an opening on the front side of the
vehicle. The unit can be pre-assembled with all compo-
nents inserted through the opening and fixed in place
with special devices, for example devices capable of fix-
ing it to the dashboard and/or to walls which delimit the
passenger compartment.

[0024] Figure 1represents a unit, provided with sealing
devices 23, for sealing with walls 24 delimiting the pas-
senger compartment, for example a gasket frame, or a
flange or brackets which fix it in place with bolts if nec-
essary. There may preferably be devices 25 for fastening
to the dashboard, such as one or more eyelets used for
being bolted to corresponding eyelets 26 of the dash-
board 21.

[0025] The unitcan be inserted, according to a method
which is a further embodiment of the invention, by re-
moving a ventilation grid located on the front side of many
vehicles, whose position is approximately indicated by
line 27. The vehicle shown has an engine positioned be-
neath the passenger compartment. The wall 24 of the
passenger compartment separates it from a ventilation
compartment 28, which can be above the engine com-
partment, thus reaching the front opening. The grid can
be the same as the one which allows the air to flow into
the engine compartment, particularly to the radiator
which can be positioned beneath the unit. Part of the unit
reaches the ventilation compartment after being fas-
tened, for example beneath a zone 20 which normally
houses the motor of the windshield wipers. Thus the unit
closes a hole, represented by plane 30 located in the
central front part of the passenger compartment, for ex-
ample near the floor 31 beneath the dashboard, in the
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passenger compartment wall 24, whereby the unit can
be closed with devices 23. The advantages associated
with the use of this invention are apparent when com-
pared to systems of the known art, in which part of the
components - such as the heating exchanger and the
evaporator, if any - were inserted from the passenger
compartment and installed together with the dashboard,
and others - such as the fan and the filter - were inserted
in the ventilation compartment. The replacement of com-
ponents as well as maintenance operations generally in-
volved the removal of the dashboard, whereas, according
to the invention, it is possible to remove the entire unit
by just removing the ventilation grid and the fastening
devices. The unit can then be easily opened and all re-
quired operations can be carried out; it will then be pos-
sible to reassembile it and reinstall it, thereby reducing
maintenance costs.

[0026] Obviously, all other required connections can
be carried out: for example piping connected to the var-
ious exchangers, wiring (if any), connections to mechan-
ical machine-members for controlling the fins or doors,
etc. Preferably, the auxiliary heater is located, when the
unit is installed, outside the passenger compartment,
hence the connecting points can be easily identified
through the casing with the external piping.

[0027] Other supporting and/or fixing systems may be
located inthe ventilation compartment, if considered nec-
essary.

[0028] The invention also applies to a vehicle provided

with an opening at the front side and equipped with a unit
as described above, wherein said unit is fixed to the dash-
board.

Claims

1. Heating and conditioning unit for a vehicle compris-
ing:

a casing (1);
a heating exchanger (8);
a fan (2);

characterized in that it can be inserted and placed
in its operating position already assembled, entirely
from the outside through an opening located on the
front side of the vehicle.

2. Unit according to claim 1 characterized in that it
comprises an evaporator (6) for cooling the air.

3. Unit according to any of the previous claims, char-
acterized in that said casing comprises two parallel
side walls, at least one of which is provided with ac-
cess openings for the introduction and removal of
internal components.

4. Unit according to any of the previous claims, char-
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acterized in that it comprises devices (23) for seal-
ing or fixing it to the wall (24) of the vehicle passenger
compartment.

Unit according to any of the previous claims, char-
acterized in that it comprises an additional heater
(12).

Unitaccording to claim 5, characterized in that said
additional heater is a burner or an air-air exchanger
fed with exhaust gases coming from a burner.

Unitaccording to claim 5, characterized in that said
additional heater is an electric heater.

Unit according to claim 5, 6 or 7, characterized in
that it comprises a main channel (10) and a second-
ary channel (11) for the air and that said additional
heater is housed in said secondary channel.

Unit according to claim 8, characterized in that it
comprises devices (13) for conveying the air alter-
nately into said main channel or said secondary
channel.

Unit according to any of the previous claims, char-
acterized in that it comprises a bypass (16) and
devices (14) for distributing the airflow between said
bypass and said heating exchanger.

Vehicle equipped with an opening at the front side
and a unit according to any of the previous claims,
characterized in that said unit partly extends into
a ventilation compartment (28) which communicates
with said front opening.

Vehicle according to claim 11, characterized in that
said ventilation compartment is located above the
engine compartment.

Vehicle according to claim 11 or 13, wherein said
unit is located in the front side of the passenger com-
partment.

Method for installing a unit, according to any claim
from 1 to 10, on a vehicle,

characterized in that it comprises the introduction
of said unit into an opening placed at the front side
of a vehicle.

Method according to claim 14, characterized in that
said unit is fixed to the dashboard and/or walls of the
vehicle passenger compartment.
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